I. INTRODUCTION
Since the pioneering works reported in [3] , [8] , [9] , the theory of quantum error-correcting codes has been rapidly developing. A thorough discussion of the principles of quantum coding theory was given in [2] , and many examples and tables on various bounds were given there. Many kinds of interesting good quantum codes were also constructed using classical binary codes, see, e.g., [5] , [7] , [10] . It is natural to consider using the theory of algebraic-geometry codes to construct good quantum codes. In [1] and [4] the algebraic-geometry codes arising from the well-known asymptotically good family of curves over F F F 2 attaining the Drinfeld-Vlȃduţ bound [6] , [11] . The binary expansions of a pair of the asymptotically good algebraic-geometry codes were used to produce the asymptotically good quantum codes with R + 1 12 in [4] from the Calderbank-Shor-Steane (CSS) construction (see [2] , [3] , [9] , or Theorem 1.4 at the end of this Introduction). In [1] , the binary expansions of asymptotically good algebraic-geometry codes were inserted into Steane's enlargement of the CSS construction [10] to produce asymptotically good quantum codes as in the following theorem. Theorem 1.1 (Ashikhmin, Litsyn, and Tsfasman [1] , [12] Proof: The first part of the statement is clear from Theorem 1.2. For the second part, it is clear that, in the interval (8=147; 1=18), the Ashikhmin-Litsyn-Tsfasman bound is defined by R() = 2=3 0 10 and the bound in Theorem 1.2 is given by R 1 () = 30=49 0 9. These equations define two straight lines and it is easy to check that R 1 (1=18) > R(1=18) and R 1 (8=147) = R(8=147). Thus, the second part of the statement is proved.
The outline of our proof of Theorem 1.2 is as follows. We begin with an asymptotically good family of curves over F F F 2 satisfying the Drinfeld-Vlȃduţ bound. From each of these curves, we construct a pair of algebraic-geometry codes over F F F 2 , which are then used to yield, via concatenation, a pair of binary codes C 1 and C 2 such that C 1 C 2 .
The CSS construction (see Theorem 1.4 below) is then applied to these pairs of codes to yield the desired family of quantum codes with good asymptotic parameters.
We recall now the CSS construction (cf. [2] , [3] , or [9] ). For a classical code C (C can be a nonlinear code), we denote by wt(C) the minimal Hamming weight of all codewords of C. The correspondence is organized as follows. As concatenation is used to construct the codes desired in Theorem 1.2, we give in Section II the concatenation code and a description of its dual code. The description of the dual code is interesting in its own right. In Section III, we construct the asymptotically good quantum codes as claimed in our main result Theorem 1.2. 
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where `j is the Kronecker symbol. As`runs through all values from 1 to k, (3) gives a linearly independent system of k equations in ni variables. As k n i , the system admits a solution, which shall be defined as our Proof: The second statement follows directly from the first. The first statement follows directly from (3). Proof: Since Thus, the claim is proved.
Using the CSS construction (see Theorem 1.4 in Section I), we have, for each n, a
quantum code An. Let k(n) = m1(n) 0 m2(n). It is clear that k(n) can take any integer in (0; N(n) 0 2g(n)]. For any such k(n), taking
where buc means the greatest integer less than or equal to the real number u, we have Thus, An has parameters (2t + 1)N (n); 2tk(n); 2 3 (N (n) 0 2g(n) 0 k(n) + 1) :
For a fixed 2 (0; 1 0 2=( p q 0 1)), we let k(n)=N (n) ! as n tends to 1. Hence, we have found the family of quantum codes with the desired asymptotic parameters. Moreover, since the algebraic-geometry codes used here and concatenation are polynomially computable (see, for example, [11] ), our conclusion of Theorem 1.2 is proved.
